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Specification 



1 . Title of the Device 

BRUSHLESS RESOLVER 

2. Claims for the Utility Model 

(1 ) A brushless resolver in which a resolver main body and a rotary transformer which 
takes out its output are incorporated in a common casing, characterized in that a magnetic 
shielding body which magnetically shields the resolver main body and the rotary 
transformer in the casing is provided between both of them. 

(2) The brushless resolver according to claim 1 for the utility model, wherein the 
magnetic shielding body comprises a rotor-side magnetic shielding member provided 
between a rotor of the resolver main body and a rotor of the rotary transformer, and a 
stator-side magnetic shielding member provided between a stator of the resolver main 
body and a stator of the rotary transformer. 

3. Detailed Description of the Device 

[Industrial Application Field] 



The present device relates to a brushless resolver which comprises a resolver main 
body and a rotary transformer which takes out its output without a brush to a rotation 
system. 

[Conventional Art] 

Recently, since brushless resolvers have strong environment resistance, such as 
temperature, vibration, and impact, demand has grown as position and velocity sensors of 
numerically controlled machine tools, robots, etc. 

Figures 2 and 3 show structure of a conventional brushless resolver. As shown in 
figures, the conventional brushless resolver has structure of incorporating a resolver main 
body 2 and a rotary transformer 3 into a common casing 1 . The resolver main body 2 is 
made of an annular stator 4 and a rotor 5 rotatably incorporated concentrically in it, the 
stator 4 on an input side has structure of winding first and second stator windings 6 and 7, 
whose phases shift by 90° electrically, around an iron core 8, and the rotor 5 on an output 
side has structure of winding a single-phase (or two-phases) rotor winding 9 around an iron 
core 10. The rotary transformer 3 is made of an annular stator 1 1 and a rotor 12 rotatably 
incorporated concentrically in it, the stator 1 1 on an output side has structure of winding a 
stator winding 13 around an annular iron core 14, and the rotor 12 on an input side has 
structure of winding a rotor winding 15 around an iron core 16. The rotor winding 15 of 
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such the rotary transformer 3 is connected to the rotor winding 9 of the resolver main body 
2 to receive its output signal. The rotor 5 of the resolver main body 2 and the rotor 12 of 
the rotary transformer 3 are attached to a common rotary shaft 17 to be rotationally driven 
by a rotational force from a rotational body not shown. The rotary shaft 1 7 is rotatably 
supported by the casing 1 with a bearing 18. 

When the first and second stator windings 6 and 7 are excited with two-phase 
alternating voltages E-iSin cot and EiCOS cot (where E1 is a maximum amplitude value of a 
voltage, co = 27if, and f is a frequency of the excitation voltage, and t is time) which have an 
equal amplitude, and whose phases are different, an output ^Eisin (cot + 0) (where K1 is a 
transformation ratio) whose phase shifts by a rotation angle 0 of the rotary shaft 1 7 is 
obtained from the stator winding 9, and such the brushless resolver operates so that this 
output may be taken out from the rotary transformer 3 without a brush. It is possible to 
obtain a speed signal and a position signal of the rotational body by using the phase 9 of 
this output signal. 

In order to obtain an exact speed signal and an exact position signal, the phase shift 
by the rotation angle must be exact. 

However, in the brushless resolver, magnetic fluxes <f»i to <t> 4 as shown in Figure 4 are 
generated. The <j>i is rotary magnetic flux which generates an axial rotation signal by 
coupling of the stator 4 and rotor 5 of the resolver main body 2. The (J> 2 is magnetic flux to 
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couple the rotor 12 and stator 1 1 of the rotary transformer 3, and to transmit the signal on a 
side of the rotor 1 2 to a side of the stator 1 1 regardless of axial rotation. The <j> 3 is 
magnetic leakage flux which directly leaks from the stator 4 of the resolver main body 2 to 
the stator 1 1 of the rotary transformer 3. The <j> 4 is magnetic leakage flux which directly 
leaks from the rotor 5 of the resolver main body 2 to the rotor 1 2 of the rotary transformer 3. 

[Problems to be Solved by the Device] 

Nevertheless, in the conventional brushless resolver, there was a problem that the 
unnecessary magnetic leakage fluxes (j) 3 and <t> 4 exist besides the magnetic fluxes <j>i and <j> 2 
which function normally as a brushless resolver, these magnetic leakage fluxes <t> 3 and 4> 4 
are magnetically coupled with the rotary transformer 3 for the regular magnetic fluxes §2 to 
be disturbed, and a phase error arises. 

An object of the present device is to provide the brushless resolver which can reduce 
the phase error. 

[Means for Solving the Problems] 

Now, construction for achieving the above-mentioned object with reference to Figure 
1 corresponding to an embodiment is described. The present device provides a magnetic 



shielding body 19 between the resolver main body 2 and rotary transformer 3 in the casing 
1 to magnetically shield both of them. 

[Operation] 

When providing the magnetic shielding body 19 in this way, the rotary transformer 3 
is not affected by the magnetic leakage fluxes <j> 3 and <j> 4 which are mentioned above, and 
the phase error by the magnetic leakage fluxes is improved. 

[Embodiment] 

An embodiment of the present device is described below with reference to Figure 1 . 
Here, the same numerals are given to parts corresponding to Figure 2 mentioned above. 
In the brushless resolver of this embodiment, the magnetic shielding body 19 which 
magnetically shields the resolver main body 2 and rotary transformer 3 in the casing 1 is 
provided between both of them. This magnetic shielding body 19 is made of a stator-side 
magnetic shielding member 20 which performs magnetic shielding between the stators 4 
and 1 1 of both of 2 and 3, and a rotor-side magnetic shielding member 21 which performs 
magnetic shielding between rotors 5 and 12 of both of 2 and 3, and these magnetic 
shielding members 20 and 21 are provided oppositely through a small clearance. In an 
inner circumference of the stator-side magnetic shielding member 20, a flange portion 20A 
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is continuously provided so as to wrap an end portion of the rotor 4, which enables to 
perform magnetic shielding more effectively. It is possible to provide a flange portion 
similarly also in an outer circumference of the rotor-side magnetic shielding member 21. 

In this way, providing the magnetic shielding body 19 prevents the above-mentioned 
magnetic leakage fluxes fa and <j> 4 from the resolver main body 2 from performing magnetic 
coupling with the rotary transformer 3. Hence, it is possible to improve a phase error due 
to the magnetic leakage fluxes. 

Here, the magnetic shielding body 19 may have one-sheet structure of protruding 
from either one side of the rotor side and stator side to the other party. 

Nevertheless, in consideration of simple assembly, it is preferable to divide the 
magnetic shielding body 1 9 into the rotor side and stator side as shown so that it does not 
protrude toward the other party. 

[Advantage of the Device] 

As explained above, in the present device, since magnetic shielding of a resolver 
main body and a rotary transformer is performed with a magnetic shielding body in a 
casing, it is possible to prevent the generation of a phase error due to magnetic leakage 
flux. In addition, when magnetic shielding is done like the present device, there is no 
adverse effect even if the resolver main body and rotary transformer are made to approach 
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mutually, and hence, there is also an advantage of being able to downsizing or thinning the 
brushless resolver. 

4. Brief Description of the Drawings 

Figure 1 is a vertical section side view of an upper half section of one embodiment of 
a brushless resolver according to the present device, Figure 2 is a vertical section side 
view of an upper half section of a conventional brushless resolver, Figure 3 is an electric 
circuit diagram of the brushless resolver, and Figure 4 is an explanatory diagram showing 
flows of magnetic fluxes of the conventional brushless resolver. 

1 ... CASING, 2 ... RESOLVER MAIN BODY, 3 ... ROTARY TRANSFORMER, 4 ... 
STATOR, 5 ... ROTOR, 11 ... STATOR, 12 ... ROTOR, 19 ... MAGNETIC SHIELDING 
BODY, 20 ... STATOR-SIDE MAGNETIC SHIELDING MEMBER, 21 ... ROTOR-SIDE 
MAGNETIC SHIELDING MEMBER. 

Agent, Patent Attorney, Hidetoshi Matsumoto 

(and another) 



Written Amendment (Formality) 



May 19, 1986 

Commissioner of the Patent Office, Michio Uga 

1 . Indication of the Case: Utility Model Application No. 61-49762 

2. Title of the Device: 

BRUSHLESS RESOLVER 

3. Person Making Amendment: 

Relationship with the Case: Utility Model Applicant 

SANYO DENKI Co., LTD. 

4. Agent: 

6 Bunsan Bldg. 31-6, Shinbashi 4-chome, Minato-ku, Tokyo 
Matsumoto Patent Office (Tel. 437-5781) 
(7345) Patent Attorney, Hidetoshi Matsumoto 

(and another) 
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5. Object of Amendment: 

Figure 1 of the Drawings 

6. Content of Amendment: 

Amend Figure 1 of the Drawings as mentioned on the attached paper. 
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